Searching PAJ 



1/1 ^—'J 



PATENT ABSTRACTS OF JAPAN 



(1 DPublication number : 10-339586 
(43)Date of publication of application : 22.12.1998 



(SDlntCI. 


F28D 


1/047 




F28F 


9/02 



(21) Application number : 09-165001 (71)Applicant : NIPPON LIGHT METAL CO LTD 

(22) Date of filing: 06.06.1997 (72)Inventor : KOMAKI MASAYUKI 

TANAKA YASUHIKO 
KUBOTA ETSURO 



(54) HEAT EXCHANGER 
(57)Abstract 

PROBLEM TO BE SOLVED: To obtain a heat exchanger which is 
formed by bending into a specified shape, for example, circular, O or 
U, to block an expanding force by a spring back or an internal 
pressure otherwise hindering the maintaining of a specified bent 
shape, by expanding it using a residual stress or an internal 
pressure. 

SOLUTION: In this heat exchanger, a plurality of heat exchange 
tubes 3 are interlinked between a pair of header pipes 1 and 2. In 
this case, both the header pipes 1 and 2 are made to approach each 
other by bending and cap members 1 1 for closing open ends of the 
header pipes 1 and 2 are integrally formed to be Joined together on 
the header pipes 1 and 2 or are separately joined on the header 
pipes integrally. Both the cap members 1 1 are interlinked to fix the 
interval between the header pipes 1 and 2. 
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1 t l*&Hll-il^SP« 2 1 ^fflmU. CHlCj;y±f£M 

[0 0 5 3] wOSISSff^ffi-eroili^giJ^vf 2 1 1*. Hi 4 
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2, 2 2fe^^rf'J -vvSea 3T-jl$gLfc«)A<te4^c<D-»: 

[0054] z.(ntbi}<i^ik-m^<r>j&1^^n2 ^ aii. 
-?-<7)iiSJffiro^«g|J2 2^-5-^^*t'v.>^f-/U::^i . 2 

<0/J\gfiP la. 2 a irjiii-r t J; y , ilB'N y y 
[0 0 5 5] C(7)J:a(=®fSeP^t2 1 alCcJ:yil^-:/^r 

—/uy^, 2rB')^/hgsi5i a. 2 afflicrai$£-ri) 

ffitf03JS®fE;*A?>|*3ff|cJ:Stt*<y|-J:yfflffgp^j- 

:^ 1 . 2 i*-?-<Digpasfi!iA<+A' r^g|5*t 1 1 ic J; y a$g 

O (Dffl If g|J^i-*<R)TS(Da If ff^^Slc L ■:3 *N y i: $ H 

[0 0 5 6] ill 5IC, ^^mmt Lf=as^sa«2 i b<7) 

^^^S|5 2 2$*L, S^4*a52 2, 2 2rBl^:?'J '^vgp 
-Sc LA^L. 12115 (b) l-S^-r<k^lr. CCD^^giff^a 

ih^iairLr, -^0)a$gsiJ«>t2 4<D7^y'yvSS2 3 

5feaffigpizK^5?^2 e^iSlf^ir^lc. 1te:^(DS^Si5*t 
n-2 5(7)7Sfy vS82 3$taffia5(CCtDK-&??JB2 6A^S5 

[0 0 5 7] C(7)X:h-v::fffj<7)SI>ih^lSlcj:l,ies^SP*J 

2 1 blC^3L^r^*. ^to, ^-y^*"— /^-f ^1 , 2<7>/hg 
95 1 a, 2 a lCil$ga5«M-2 4. 2 5 ©iSlftSP 2 2 
H^'^x<13illCjfiii$tt. ^^<tlf iCckyv 

'^^'-/^l-^^l . 2lC-tt:fg^$tl.i) 5 (b) # 

M) . afgfflJ«>^-2 4 0«^5^e2 6A<ill^«|5 

«>^-2 5(DtS^iagi5 2 7F^(ciR^$;h.. M«l*— f*:!:!* 
IS3?+Li> (El 1 5 (a) #B§) „ 

[O O 5 8] i^jai^ga«>t2 4. 2 5^rS^^|Cig^gLr 

t. ffllf(D^S)S;>D-\?>P9ElzJ;i,S£A<y|-J:y|Sft3cmS 

offlif ffl5»A<x >';7-/N' -^f^bei- J: -Sffiig;!] i-ck 
2 1 bizc>:ypiiji$;h.^f-i6. m^^^<Dmif&'^ii<m 

a)BBosg^SC4^-\'«y:?a5tt 1 1 (i 1 a. 1 i b) ^ 



fflL\Tffilf (^^SJC:*D-V>I^IEIc J: -5*£7!)< y J: y f?ft35^ 
e 3 0)ffllf g|5$j-A<;^^g ^ -V>f»9ElC J: -Sffiga^ 

IC J: y S£^-r^a)$ Rljh-r ■5^i^l-Ol^Ti^^ffl LfcA<. 
!2'-rLt.JilS^-v;/:^gp«1 1 (11a. 1 1 b) ^ffl 

L^^^c<rt^lft3c^t3roffi if SS:^^ x ^ y > \ 
^. in*,. Ell 6 (a) ic^-r«fc^(c, ^':>^—/<^y 

1, 2(DBgP5i^Se3fei:[^«?tfX> K+VV3''1 1 AT' 

m2^J£fi$^i:|B]^^f<5ii^litf5*<*a!i^a)a$^g|5*t2 l A 
^^^f S i: ic J: y , flllf <75j^ScE:i)-\iF*3EI= J; -SSt 
A< y IC <fe y ft If a5^A<x Zf I) >y/ N* ^f*!??!!!^^; SSt 
BB ic J: y fcM-r i) 0) ^ Hot-r C i A<T? # -5 o 
[CO 6 0] ^fc, 016 (b) (C^-TJ:-?!::. '^•v-?' 

— 2a>mcim^z^y^—/<^zf^. 2tpis 

(DA^>A<tetfeCD^3^SP*t2 1 B^^g^L. CCDJSiSSgPI^ 2 

1 BcDiaaSPic/hmSPi a. 2 aic^g^r-S/^'f ::^$P** 

1 A, 2 A^»AS?^-ri>C<!:lcJ:y, ftlfoJSBJE* 
■V>rt BEI= J: y I- J: y ffl If gp«-A<X Zf'}>^/<'y<? 

-^rtiii=<fc -i>a;M*ii- J: y ttBBf «)<D ^lajh-r ;z t A< 

[00 6 1] JEcfcCiroiS^. 31«SgP*t2 1 A. 21 B 

I*, ±I5m2^J6ff$!iltP»lrffiJ5E-r-5)Ci:A<r'^i). 
En*>, 3lSSgB«2 1 A, 2 1 B$to7b<te*^CD— (^lilcffj 

)S-ri>A^. ^a^t^l*s st^ica*gw#g^i:»gi^i-ff$ja;-r 

[GO 6 2] ^^t. ±ie^iSft^SlT'li. ^SlStKDdilf 
mi^^BBt LfcA<, ffllfa)ff^4^l*C;h.lcPIS$^;tx-S> 
troT*l*<j:< . ffil(D<iSro}ett(cffllf i,c:<!:3!)<T-#-5)o 

Co 0 6 3] Ell 7(C, Sft3EglSl2 COftlfrojf^t^CDflfe 
roHSgft^S^jj^-To c*T,li±|HItl^6<jlztS/,g$;h.fcflft3c 

^si o (E15) ^fflSL. "tmrnw-^m^ct^msaim 

W-W-mP^X'. #ft3c^^3, ^^u-tr— h:? -0 4;Ru:-y--< 
h*i/— h-5^Pl^l=ttlfJinx-ri>c:A:lcJ:y. 

2 0^<*:^aS»U^t^lza;i<-:)fc}f$ScDI|ft5c»lli: LTS! 
3iLfc<5>J-Cfc5.o El*. 2 8 ligftSc^t 3 , a;i.y-h 

>4&i;-y--(' K*>— ^5^w^6*^^rL^■?)^^-tt^<D 

fflCfSP^j-^, 2 9i*ftlf«P^^$#L'tCL^¥Sgj5«-^^ 

'l3$^-r'&flft55iaSi2 O CD ^>>^f'—/^ 1 , 2<Dm 
□ 4glc±IBx> K^A'-v:^! 1 ^BBS-r-St^tfc, -t* 
IS^-r^c tIZcfey. ia?u^tti=ftfif$:h.fci?ft35»S2 
o^^^ss-r^ci:A<r'§-s„ 

[OO 64] mi SIC. ftif $*-r^!»3E^S2 0 0^ 

4roilJg»Jt!l$^-ro c:*ii*±lBit^e«)(c8tfiE$ttfcS» 
Sc^Sl 0 (El 5) ^mML. -^(DM^ttSftSE^Ssa) 

K->— h5$|^B#lcffllfiiDX-r-i)Ci:lc^y. gftSt^ 
S2 0^(*:^O?:«lCft*<ofc}^SIfl5?lft3SSlSli: LTK 
itLfc^l-e&So E|t|=, 2 8l*S^5cfeg3. 3;U'!r— h 
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[0 0 6 5] ^Kom^ommmmit. ^ss^gs. =i;i. 

2a)EC)fi<*NC,ttif*<j6*-&}K®, -^^y^ 

. 2Si5^^A^^¥®^^^$nct^^^j:yffi 

2f^lz»ALfc1«)5E<fri.Ci:lCc>;y. 

— h5(75Miffi$'^-y^*— /•«•<::'■ 1 . 2F>gT?fi?fi{$-t±rfc 
■?)C:i:A<T-#-i>o 

[0 0 6 6] ±IBm4Ri/:m5<D||JSft$^T'li. 

. 2CDF5flP4ilz-«:fi£}f$$4xi,x> K 
4r-\' <v ::'fiP« 1 1 a LfcTb^ ^mu<n:r> K 

-fZ^fl, 2(Dffll4SSiJ^a!^ep«2 1 l::J:oTa!^LTt 
[0 0 6 7] 

[0068] ( 1 ) 1 SB«rogft3S^S(3<fc*ilS> 

$>^<r>v. Si(f(D?5grE;:?D^f>wm(cj:^ffiA<yicj:yga 

[0069] ( 2 ) gB*« 2 i&ma>m^nifSiz^Hit. 
izmi^'SI^tLtzms(li<D=t<DV&h<DX'. m^^^^uZT^ 



y IZ ^ y f?ft3i «it CDS If gi5^j-*<7. yiJXf/ N* -> -^i^H 
IC .fc ^S£gg* J: y $r-/ u :^rBlA<fitB3 L .fc 5 t L 
Tt. ^•:/^«'-/W3'PbW+-\'->:^«J«{=J: y— t*:|ca 

*llcJ:ygft35gl1'CDffl(fSi5^^A<RlTSa)ffllfffJ«lc^tf $ 
[0070] ( 3 ) H*3S 3 IBKODSftSS^SIIC^k^XlS . 

/Uzf<D^^mi)<mi^tzmztjii>m\^^^-f^m-^x' 

[007 1] (4) |»*]S4I£tE(7)f^3S^SlCd;*l.li. 
±IB^-W :^SP*f <!: l*SiJ<il-. M'^ ^C— /^-f ^^fcas® 

^A9&LfzMx"t*i'eti%miz^ -J ^—/u zf iz-ium-^ 
tix. •^■roM#fl>a^gg|}*^^sl^l~5Sl^-r-s>J:5l-«Ji£ 

:^a5«<Di^T-(*, ^-j/y-zw zfoimmwrni'^tzmiz 

^C-S>ffi|S]$^-ri)T'=t. A^A^-i)^ff$A<Riih$;^^, C;hl:: 
«*: y f^3£m'Sroffllfa5^^A<RFf^(7)ffilf}f$*tlC'Kf#$tt 
J: or, R!rii(75ttlf^#ofc«lS«S^^^(=f#-& 

[0 0 7 2] (5) IS^^5lB«<DSft3E^§ll::cfc+ild;. 

±^m^':/^-^u-::fizmm-r^-i^(Dmm&^. 

V ^—t U zfizmm^ ^ c i: ic J: y . c ros^gpw ^± 

12^ ^'-j ^ ^ tzmfS.<D t t? ^ , 

oT. ffllfa)SSf5:*^f>rtaElc<fe4fi£3!)^yic.fey!!ft35^ 

J; y ^ ^i*-/ U ::^FB^A<ffiia L cfc 5 i: L T t , ^ -j'^r- 

/u zfmt^mi^m^iz^ <-)-mzmuttixi^^tzisb. 

•ta)fi£g3:^iai©a:fiA<Bajt$*i. -*vicj:ysift3c^'&cD 
ttlf«P5J-A<RlTS(D*lf»^ttl-«^**t.5o J: or. RfrS 
roffl If ^ ff o fcfiasc^g ic{# ^ c t A<r- ^ i) c 

[ O O 7 3 ] ( 6 ) 6 IBtKDfSaSc^SIC J:*IIS . 

ttif OJSStE*-Vip«3lEI- J: y »c J: y S»3ES4eA<fi£ 

^<iA<a$sa!*tiCc»:yis±^+i.-5)fctf). fift^c^trofflif 

If ^# o fc|»3S«S ICf# C t *<T- # -5 o 

^y^:t''r^Lfc¥S^T'$.-5. 

[@2] iai<ogft5£^$(ofi9aisi-i?fe-&o 
[IS 3] @i(7);%5S^%(ojsaiiX'a9-&o 
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[114] 01 0)SftXSiSi=ffltNfc^v:/:?S?*tro^«l3 
[13 5] z<Dmm<Dm'i(Dm^f^mzts[f:bmfiiaj:^ 
OT-s^5^«ly:>it^r^Lfc¥Slgl. (b) if^ommm 

[08] '^•y^f-z^'f :^i::«-r-i)-y-'f Kv- hcDS^JK 

[0 9] 01 a)gft3E^SICfflL^fcJF•^«vr^g|5t^<7)2F®0 

[01 o] =>f-^yzf&m<D—^mm^7ri-rwmmt;^ 

'S o 

[011] ^•\'-v:^gi5tt<Dtero^ffJ#»J^^-r¥S0T'& 

•So 

[012] C(7)^BJ05m2ro||]5Sff^^a)f!a3^^SI*-g|5 

[01 3] 01 2c7)i?ft3E^S(7)fiiJS0T-fc.|)„ 
[014] 01 2O)«l5^»SlCfflt^tciligSiJt^(7)3FS0 

"C & -5) o 

[015] mm?^^<D-mmm^7ri-rw-mmx'$>^o 
[016] cro^B^romacDllJSff^sScDSijcDf^Sc^tl^ 

[017] C(73f§B^ro^4<7)SIJ6ff$Sroffft3cjfeS^5iL 
fcM?I0-efei>o 

[01 8] C(7)f|B^(Dm5<7)ll)66ff$^a)§ft5£lfe§ff$5^L 
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[019] 1i£St(7)8ft3Eg4S^5iLfc$4?S0r'3c>.5o 
[02 01 «£S5©f»XSiS<;5-ep$S£:*:l,T^Lf=«4?S 
0T-fe-5o 
[?f-§-a)lftB^] 

1, 2 

4 3 vrj ^-^ 

5 ■y--r Ki'- h (isaspw) 

1 1 ^-v-yT^gptt 
1 1 a — l*ff^<7>^-v 'V :fSS*t 
1 1 b ^i-gm^o^-wT^spw 
1 2 x> K4^-v<y:?ge 
1 3 vfflJ 

14.15 •:^SP*t>i- 

1 6 ftfe^SSe 

1 7 K^casp 

1 8 

1 9 ^.^DflgP 

2 O ffl(f $*-ri)f?ft5S^S 

2 1, 2 1 A, 2 1 B iisaastt 

2 1 a -f*»^©a^Kfi?« 

2 2 ^ttgp 

2 3 -^^)v i^gP 

2 4. 2 5 ai^gPWn- 

2 6 iR^i^e 
2 7 s^iagp 

2 8 ffllfSB^ 
2 9 ¥®SP^^ 
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